
nish to the sick a great variety of articles which the gov¬
ernment does not furnish. Jellies, canned fruits, jams,
domestic wines, cordials, lemons, may serve as a sampleof the various provision flowing to stanch the soldier's
wounds and soothe his sorrow, from the inexhaustible
fountain of sympathizing hearts at home. Warm gar¬
ments to cheer him in winter, light, loose garments to
promote his ease and comfort in summer, reach the sol¬
dier to gladden him, from the same source. Indeed, this
love to the poor soldier, gushing forth still buoyant,
tireless, irrepressible in these grand benefactions from
countless home circles over the land, forms one of the
sublimest spectacles of the day. It is a mighty power,
too, in this struggle, that is doing more at this moment
to strengthen the government and make its trying work
successful, than any amount of brute force with all
"war's dreadful enginery" to back it.

While I have endeavored to describe to you the mighty
struggles of the Wilderness and of Spottsylvania Court
House, I have also desired to demonstrate that the
wounded soldier is well cared for. Countless home cir¬
cles from which the young, and noble, and tenderly-
endeared have gone forth in the cause of an imperiled
country, may be relieved from the anguish of feeling
that their loved ones, prostrated by bullet or disease, are
left unregarded or without proper care and attention, to
bleed, languish and die. The government has guarded
with anxious vigilance against all this. Its paternal care
has taken, all over the land, the form of a beautiful sys¬
tem of means and appliances aiming at the relief, com¬
fort and healing of the maimed and war bruised. And
the soldier's kin and friends may feel and know, and
take comfort as they do so, that if the fate of war should
number their most cherished ones among the hosts whom
sickness seizes or bullets pierce, they will find on the hos¬
pital couch the ministry of kind and skillful hands to
soothe and mitigate their pangs, and, if God will, win
them back to health.

For myself, I am repaid for the anxiety and often
wretchedness which I have experienced since I first dis¬
covered and introduced the anesthetic qualities of sul¬
phuric ether, by the consciousness that I have thus been
the instrument of averting pain from thousands and
thousands of maimed and lacerated heroes, who have
calmly rested in a state of anesthesia while undergoing
surgical operations, which would otherwise have given
them intense torture. They are worthy of a nation's
gratitude—happy am I to have alleviated their sufferings.
For the dead heroes we mourn—but let all the patriotic
benevolence, and science, and philanthropy of the repub¬
lic be brought into requisition for the benefit of the
wounded.

THE INTRACELLULAR TOXIN OF BACILLUS
PYOCYANEUS.*

DONALD R. MacINTYRE.
Assistant in the Hygienic Laboratory, University of Michigan.

ANN ARBOK, MICH.

The object of this research was to ascertain whether
or not Bacillus pyocyaneus contains an intracellular
toxin. Some years ago Büchner obtained from this or¬

ganism a large quantity of a pyogenetic proteid. He
took the germ substance from potato cultures, rubbed it
up with water and then treated it with about fifty vol-

* This paper and the two which follow are from a series of
studies of bacterial cells, research in the Hygienic Laboratory of
the University of Michigan, 1903.

urnes of a 0.5 per cent, solution of caustic potash. This
formed in the cold a mucilaginous mass, which dis¬
solved at the temperature of the water bath and after be¬
ing heated for several hours was filtered and acidified
with acetic or hydrochloric acid. The acid threw down
a precipitate, which was collected, washed with water,
and was injected subcutaneously into animals. It was
also placed in sterilized spindle-shaped glass tubes, and
introduced under aseptic precautions under the skin of
rabbits. After from two to three days the tubes were
removed and found to contain, in addition to some of
the proteid, several cubic millimeters of fibrinous pus,
which proved to be sterile.

In 1889, Charrin and Roger, working with Bacillus
pyocyaneus, made the experiments which may be said
to be the starting point of all subsequent work on ag¬
glutination. These facts made it desirable to ascertain
whether or not this organism contains an intracellular
toxin.

My own work may be summarized as follows: Pure
cultures were grown in the large tanks used in this lab¬
oratory, and after fourteen days, the germ substance was
removed from the agar, precipitated with alcohol, col¬
lected on a hard filter and extracted with alcohol and
ether. The toxicity of the germ substance for guinea-
pigs is shown in Table 1.
TABLE 1.—The Toxicity of the Towdeeed Gëiîm Substance of

Bacillus Pyocyaneus When Injected Intrapehi-
toneally Into Guinea-Pigs.

ProportionProtocol Amount In- of Toxin to
Number. Weight, jected, nog. Results. Hours. Body WeiKht.

1 215 43.00 + 12  ., ,„2 250 50 00 -f 12 f 1 to 5·000
(2 +in 12 hours.)3 230 23.00 + 12) ,.„,„„4 190 19.00 + 12 \ 1 to 10'000
(2 +in 12 hours.)

5 29°  50
.

+ 12 )
- ,

„n mnß 190 9.50 + 12) lt0 2000°
(2+ in 12 hours.)27 180 4'50 + 12l itninnnn28 195 4.86 12 f 1 to 40,000
(2-fin 12 hours.)21 20° iU + 12 I ,,„ « non22 245 5.44 + 12  1 to 4o,000
(2 +in 12 hours.)250 5.00 + 12)

1 to 50,000
8 230 4.60 + 12! 220 4.40 + 12  

18 · 210 4 20 + 12J(4 + in 12 hours.)15 240 4.36
—

16 230 4.18
—

19 235 4.27 + 24 1 to 55,00020 240 4.36
in 24 hours ; 3

-

23 180 3.00
24 215 3.54
13 190 3.166

—
14 265 4.401 + 24 1 to 60,000(1 +24 hours; 3—.)25 210 3 23
26 305 4.69 + 24)
11 210 3 23

—

VI to 65,00012 220 3.384 + 12^
(2 + in 12 to 24 hours; 2 —.)9 315 4.20

—

)
10 260 3.466

—

\ 1 to 75,000
(2 -.)

It will be seen from Table 1 that the powdered germsubstance of Bacillus pyocyaneus is surely fatal to
guinea-pigs when injected intraperitoneally in the pro¬
portion of 1 part to 50,000 parts of body weight.

When injected subcutaneously in guinea-pigs, even in
as large a quantity as 1 part of the toxin to 10,000 of
body weight, the only inconvenience that resulted was a

slight swelling at the point of inoculation, followed
by temporary loss of weight. Subcutaneous injections
did not give immunity to subsequent intraperitoneal
treatments.

These results show that the toxin is not destroyed,
although it is slightly diminished at the temperatures
given in the tables.
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TABLE 2.—Toxicity of the Germ Substance of Bacillus Pyo¬
cyaneus Injected Intraperitoneally Into Guinea-

Pigs After Beino Heated.
Proportion

30 240 4.40 + 12 1 to 45,000
Number. Weight, jected, mg. Results. Hours, to body weight.

29 180 4.50 + 12 1 to 40,00030 240 4.40 + 12 1 to 45,000
31 140 2.80 + 12 1 to 50,000(30 minutes at 75 C.) (3 + In 12 hours.)
32 250. 5.00 + 12 1 to 50,000
33 280 4.60 + 12
34 225 5.00 + 12 30 minutes
35 245 6.10 + 12 at 100 C.

(4 + in 12 hours.)36 220 4.40
—

1 to 50,000
41 190 3.80 + 12
37 190 4.20 + 12 1 to 45,000
40 230 5.11 + 12
38 240 6.00 + 18 days. 1 to 40,000
39 205 5.12 + 12

(30 minutes at 110 C.) (5 + in 12 hours to 18 days, 1 —.)
44 245 4.9 + 18 1 to 50,000
45 250 5.00

—47 235 5.22 + 18 1 to 45,000
43 225 5.00 + 18
42 200 5.00 + 16 days 1 to 40,000
46 220 5.50 + 12

(30 minutes at 120 C.) (5 + In 12 hours to 16 days, 1 —.)
The intracellular toxin can not be extracted, at least

not in appreciable quantity, by physiologic salt solution;
100 mg. of the germ substance was suspended in 50 c.c.
of physiologic salt solution, placed in a sealed tube, and
vigorously agitated in a mechanical shaker for twelve
hours, at the end of which time the emulsion was filtered
through heavy Swedish filter paper, and the filtrate
found to be without toxic effect. This is found to be
true, whether the germ substance was freshly taken from
agar cultures or had been previously extracted with al¬
cohol and ether.

When the germ substance was extracted with 1 per
cent, of sulphuric acid and this extract treated with ab¬
solute alcohol, a precipitate was obtained. This precipi¬
tate, after having been washed until the washings were
free from acid, dried and injected into animals, proved
to be toxic, but much less so than the original germ
substance.

While no appreciable amount of toxin could be ob¬
tained from the cell substance, a hemolytic body was
extracted with physiologic salt solution ; 100 mg. of the
germ substance which had been hardened by the action
of alcohol and ether, was suspended in 50 c.c. of physio¬
logic salt solution and agitated for twelve hours, after
which it was filtered through heavy Swedish paper. To
three tubes containing each 10 c.c. of a 5 per cent, so¬
lution of defibrinated blood, the following quantities of
physiologic salt solution extract of the germ substance
were added:

Tube 1 received 10 c.c. of the extract.
Tube 2 received 1 c.c. of the extract.
Tube 3 received 0.1 c.c. of the extract.

These tubes were placed in the incubator for twenty-
four hours, at the end of which time complete hemolysis
had occurred in Tube 1. In Tube 2, about one-third of
the blood had been dissolved, while in Tube 3 the
hemolytic action was found to be very slight.

The hemolytic substance was also extracted from the
unhardened fresh germ. Some of this germ substance
was shaken with physiologic salt solution for twelve
hours and then passed through a Berkefeld filter ; 13 c.c

of this filtrate was found to completely dissolve all the
blood corpuscles in 10 c.c. of a 5 per cent, blood solu¬
tion in twenty-four hours at incubator temperature.

My conclusions may be stated as follows:
1, Bacillus pyocyaneus does contain an intracellular

toxin.
2. This toxin can not be extracted from the cell by

physiologic salt solution. It is in part extracted by di¬
lute sulphuric acid.

3. Heat to 120 C. in the autoclave continued for
thirty minutes only slightly diminishes the toxicity of
the cell substance.

4. The cell substance of Bacillus pyocyaneus contains
a hemolysin, which may be extracted from the cell,
either in the fresh state or after treatment with alcohol
and ether by physiologic salt solution.

5. The minimum lethal dose of the cellular toxin is
for guinea-pigs when given intraperitoneally about 1
part of the cell substance to 50,000 parts of body weight.

6. When injected subcutaneously in guinea-pigs in
the proportion of 1 part of the cell substance to 10,000
parts of body weight or less no permanent ill effect
results.

7. Subcutaneous injections do not give immunity to
subsequent intraperitoneal injections.

THE EFFECT OF PUTREFACTIVE BODIES ON
THE CHEMICAL TESTS FOR MORPHIN.*

M. W. CLIFT.
ANN AEBOEj MICH.

In at least three important trials for murder, the pos¬
sibility of putrefactive products being mistaken for
morphin has arisen. The first of these was the Sonzogna
trial at Cremona, Italy, in which it is probable that the
experts confounded a putrefactive body with morphin.
This substance was extracted from either alkaline or acid
solutions with ether, but could not be removed with
amylic alcohol. It reduced iodic acid, but in its other re¬

actions, also in its physiologic properties, it bore no
close resemblance to morphin. In the Buchanan case
in New York every test for morphin was duplicated with
putrefactive products, so that the distinguished chem¬
ists present were not able to tell which of the two por¬
tions contained the alkaloid. In the case of Dr. Urbino
de Freitas of Oporto, Portugal, who was accused of
attempting the wholesale murder of his wife's family
by the administration of morphin, the toxicologists who
investigated the case relied for the detection of this
alkaloid on the color reactions applied to residues ob¬
tained by following Dragendorff's method. The chemists
reported not only morphin, but narcein and probably
delphinin. The defense questioned the reliability of the
tests used, and many of the most prominent toxicolo¬
gists of Europe became more or less involved in the
controversy.

These cases are enough to illustrate the desirability
of further investigation along this line. Many methods
have been suggested for the extraction of morphin in
medicolegal cases, without confounding it with any
putrefactive body. The best of these methods is that
advanced by Kippenberger, who holds that the alkaloidal
tannâtes are soluble in glycerin, while the putrefactive
bodies likely to interfere with the tests for morphin are
insoluble in this agent. A careful reading of Kippen-
berger's paper shows that this statement does not rest
on any extensive experiments. The method of work
in the investigation herewith reported may be de¬
scribed as follows: Six liter flasks were cleaned,
rinsed with distilled water, and in each of these
there was placed 500 gm. of chopped beef liver and 1,000
c.c. of distilled water. These flasks were then placed
in the autoclave and sterilized at 120 C. for fortjr-five
minutes. After having been heated, the flasks were
allowed to stand at room temperature for twenty-four

* See note to previous paper.
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